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Abstract (Basic): US 20020025659 Al 

NOVELTY - A semiconductor film containing carbon, nitrogen and 
oxygen each at a concentration of 5 x 10 to the power 9 atoms/cm cubed 
or less, is formed on a substrate. Yttrium aluminum garnet (YAG) laser 
light is radiated on the semiconductor film, to crystallize the 
semiconductor film in vacuum. 

USE - For nianufacturing a semiconductor device e.g. thin film field 
effect transistor (FET). 

ADVANTAGE - Thin film semiconductor devices of high mobility at an 
excellent reproducibility are manufactured, with an improved yield. 

DESCRIPTION OF DRAWING(S) - The figure shows a field effect 
transistor during its fabrication. 
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ABSTRACT 

PURPOSE: To obtain thin film type semiconductor material of high nobility, 
by a method wherein a noncrystal silicon film in which concentrations of 
carbon, nitrogen, and oxygen are all specified is irradiated with a laser 
beam, fused, and recrystallized. 

CONSTITUTION: An amorphous silicon film of quartz 601 of a substrate where 
an amorphous silicon coating film is formed is etched in a rectangle, 
thereby obtaining an amorphous silicon film 602. By secondary ion mass 
spectrometry, it is confirmed that each of the concentrations of oxygen, 
nitrogen and carbon in the coating film is lower than or equal to 10(sup 
19)cm(sup -3). Next the film is arranged in a vacuum vessel, and irradiated 
with an excimer laser beam, thereby laser- annealing the film. Thereon a 
gate insulating film 603 is formed. After that, a gate electrode 604, a 
source region 606, and a drain region 607 are formed. An impurity region 
which has been made amorphous by ion implantation is recrystallized by 
laser annealing. Thereby a film type semiconductor of large mobility can be 
obtained. 
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«±T*ofc. gA«^7tt2 0 0WT. RF^&Scttl 

3. 5 6 MHz -CSb-ytz, r X v 

U3>MS: 10 0 MmX 5 0 0 /imOft:3^}g|CXy 
i/l^fz. 

[0 0 4 1] CKDftagtDSS^. S^*Sj;t;^Sfe<D}8«« 
t^-rnfe 1 0" cm 'e^TTfe-SClt^r. 2A-<:t>& 
ft^«rffi (S IMS) ICioTflSL/c. 

[0 0 4 2] ^^iZ. Z.tHZ@tm^m^'i'X'(DX/'{-y^' 

mizji^x^^m 100 nmoy-i- hiffii&iK^£j^)«u 

fc. :i(D<»:^<75S^fiSti 1 5 OSC. RF (13. 5 
6MHz) SA«:^tt4 0 OWTd&ofc. f?Ha«IIS 
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10 0 4 3] ^<Dm. T^US-iJAK (J5I$ 2 0 0 n 

[0 0 4 4] -pUiT. -f :t>iT^ii^fttCj;oT, y-f 10 
U >» X h X ^7 1 T^j: o T ^ V > «a A s n^c 

[0 0 4 5] a«^*t:<£a?g§stca^, lO 

t o r r CDEE:'3-CX4^i^v— 1/—- tF— ^ (K r F l^— 
If—. &:g2 4 8nm, 1 0 ^.itx;^. 

lOOmJ, mH/VlT^WcS Ozyav h) S 
«0*®A^6BB#tLT, l^—*f—T——)U^t5CU-:> 20 

m<o^miz0< (DXf&:^i±crz(Dizttu. xma^'J^fs. 
<. m^fttimm6^f3inmiim<=>nrz. 

[0 0 4 6] Ot,i-t?. *^flffl^4'T?(7)f^7X-;[.^*5 

cfSi-otz, M^m^X'^^^^ y/'i-p^izmm'^m^. 

0-' t o r r ST^-/J^^j-?#>:/tCj;-:pT 30 

mzi 0 omcfzmmi'ft. z<Di^m=s:3o 

5^^-otzO)lb. 9 9. 9 9%£A±CDMS07K^:^/X^ 1 
0 0 t o r r ^ T^ir >A*-rt{C^AL. 3 0 0 

tv i^^'^vtms.^nm^ii<%ibnti^^z.iif)m^m\z 

t>i)^-oXl^tz. 
[0 0 4 7] a^jc, y-X«<Si5j;U:HK>®JSS® 
±{C#«E-rS^{tamM 1 0 0 nm) JCTt^gl 40 

tt» T)i^s.-'yM,mm^cnscomm\zm0^vrz, 

[0 0 4 81 ^<om^nmmh7>i^X^'-<DCV!^Vk 
Ocm' /V- sX^-otz. SetC. U^tiffimjE (X 

m*^^\^—*f-T:=.—)i'^n;iuoz.nzj:i:). ^mm 
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[0 0 4 9] c:<^)«#^»S!h7>>'X^'-<D5^A'^Jl/ 

xm^vtz^m. i-i-rtxfei X 1 0" cm'etTTS-^ 

♦ tf— i7CD«f'iDffl«5 2 0 c 
m-'. 7V> • fcf-i7 0^|£ffl<itt4. 5cm-'T*D, 

[0 0 5 0] CII:^0iJ3) yu— :J-4iji05TFT^f^S! 
L. ^0«^1#tt*SflBUfc. *-r. 2-r)Cr)5^r>A*- 
S;#-r^fi!SIKSg$'ffll^T. JP^^l 0 0 nm<D7t;i' 
yT7.t^'Jzi>^mi:tO)±com^ 1 0 nmO^fbil^ 

aiit^j?* 1 0 nm(D^{tmm^mxzi-^^ >i/$ 

=I>l»«ii^cDX/1-y:5'j*tCj:oT. Sfc. ^ftS^IS 
« :r P -KS :/ ^ X-7 C V D J; Tf^iS L fc. 
[0 0 5 1] St*. lll©^-<S^(ca«^&i:.y hL. ^ 

fiiSi£2 0 Og^CJcinl^T^ttfejc. M^mm.v. ^ 

li^®ffi:>3*il 0' t o r rtATCDt^^TlB^PelffiJ^L 
fz, OUT-. 0 * t o r r«TlC^ 

/\*-^ 1 0' t o r r STS^SCL. ^«S^d^5S«S# 

i^^-y-y h^2 0 OSC{C«fe}tb/i*S. ^^^^ 
Ix. >A— CDJE^*< 1 0-' t o r riUTtDt^^Tl 
BtP^mfiFUfc. ^bX. 5^A'>A-|^JCT;i.zf>^X* 
^AL. RFy^Xv$:%^^-ti-T. X/t fifel^^^te 
ei/io^c, X/'?«y^'CD^-^r*-;» h«9 9. 9 9 9 9%t;l 

ffl^tt^aWtC 1 0 0 %T)l^=i>X!£tHi5x 10' t 

0 r TXh-otz, 7;i'=f>{ctt*^-e-<o<ao;<fx<&jt0 

WtC^llDUJS:**-:?^. 7;!/=/ XZJS^li 9 9 . 9 9 9 9 
%et±T*-3fc. SAm*«2 0 0WX, RFJilSEfttt 
13.5 &UHzX$>r3tz, 

[0 0 5 21 fifelK*IT^. RFft«^f?ihL. %l<r>^ 
■^'>A-^ 1 0-' t o r r *T#mUfc. Ol»X. ^tc 

1 0' t o r T&rf\zUn-&tl. ^10^-v>A'-tm 
2CD5"-V>A-OTrBl{C^tte.nTVi-5)^2 0^iS^?& 1 
0-' t o r r iXRSSS^aU, ^ 1 CD^^r >A*-7j»€)^ 
2©iP«^{C«ffi$i^2IUfc. $^tc. e£Kfi#Uii1-ti^ 
1 1 0- t o r rlJtTtffJ^Sn. nft*«A^;av»J:5 
{cWSSnfc^2<05^V>A— 1 0-' t o r r ST'# 
^L. S2CD^{i^*»^S«$^i!,$ii-T^2 05^r > 

A'-{csffi*-fey hu. a«*jj:ix^'-y> h*2 0 0 

1 0' t o r rUtT©<^SIxmrBl«JtLfc, 
[0 0 5 3] -eUT, ^2 0g^^>/\--IC7jc^T-f&S?$ 
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tlftmm9 9. 9 9 9 9%U±<DY>^-T:ffXi5^ZJ^ 
•:^>'7>:»X (S i, H, ) S-3 : 2<Dm-^'^mXL. 
±i^O)B^i]^ 10' t o r r tbfc, ^VX, J'\ >n 

^m.^itir.U-:>tL, (13. 5 6 MHz) tt2 

[0 0 5 4] ^rnmTm. RF&«*f?±u. ^205^ 

Y>n-Sl O' t o r r*T»^bfc. ^JV^T, ^2 

O^f-mm.i:! 0" t o r r^X'M^mSil^. ^2<D^^ 10 

3 0^tiSOSSfflbTX4^->-7— l^— if— ^ (KrF 

l^—*f—^ i^ft2 4 8 nm, /'^JUXiH 1 0 rajt 
x;^;i/:^i- 1 0 0 m J . ,^.it/t;PX|gc 5 0 -> a y h ) ^ 

(0 0 5 5] JSiK«e^;5^€,||SWlc«^1^c 
fc> *ig0iJl*3J:lX2<OJ;^tr»^IK7&«JgfiE$n 

[0 0 5 6] ^fe. ci«)J;-5»Cjs£jK<i:U'— tf— Tn— 

»cag{c(t«T-5t^lK$rX 5^ > if l,^cttn«;5: ?> 

[0 0 5 7] ^3«Ci^«^(c*3ViTU'— tf-T:n 

^^<&i:^ac9K7'fx-v5">i/gt{CJ:oTK5*L>i:© 40 
S^K* 10 0 timy. 5 0 0 |imOS:36rjg(cxy5^ 

[0 0 5 81 c:©ftJ|gwagsg, S3S:teJ;ac^3!i<Dj8«« 
v^-rnt) 1 0" cm ' (iiTT^ 5 dtti. i^i;x8-i?f^ 

39^tifcSiloS^ie<^2:*:-r^>Stt5i'«Tffi (S IMS) 

[005 9] ::n{cBfe5SS?BBfl«fT©X/^.y^' 
fttCJcoT/P^^tl 10 0 nmCO-S-'-f hlfiaag^Jgl^L 

^l-^i^roSKSSJil 5 OflEC, RF (13. 5 
6 MHz) SAm:'3«4 0 OWT^ofc. X/l-v^'CD^ 50 
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-^vh\t9 9. 9 9 9 9 %)ik±.<ons.<omt^mT^ir> 

tSi^tj.1fi-otc, g5^WS^«9 9. 9 9 9 %£t±T&t> 
fc. ff:^»ti5X 1 O-' t o r rT*-p;t. 
[0 0 6 0] ^O^, T;I/5x«:7A1K (;PS2 0 0n 

^(tk^o^Yv-i :si-j^>ifm\zii-Dxm^\^. y^f 

y-f 1 0 0 iimX$>-:>tz, 

Z.<Diz^. H5-l'X.;/^>i/tCffllie.nfc7* M^>?X 

hMf-i hmm<D±.\zm^nx\^^tz, 

[0 0 6 1] oliT. -i^yin-^jL^mz^-ox. y-r 

U 5? X h v- X i7 t ife o T Tf: ■:7 y -Y :t > tt a A $ tl fjl 

[0 0 6 2] lo 

■ ' t o r r (DmtsXX.^'^-^- if — 3t (K r F 1/— 
if—. KS2 4 8 nm, /VUXifi 1 0:^y&\ M#*x^- 
5 0niJ, figitA;l/Xg:5 Oi^a-y h) ^, Sffi 

7TXlbbfc:i^i^#jffij^c57qEJP7rX • v''Jzi>M*^ 
[0 0 6 3] Ji<^:*rffi«2©|5goi/-if-7x-;psi3 

Sc^SWtt"^. 1 ESCDI/— if— 7-— 

ftl{g*»^3:t<&B6<)i-r-S— 2l5iacD^— if-7 

z:-ji.nu-if-©ai:fj^jqi;iT, j§a$-e-^v»Ttsa 

Sli-^c:i<£:B6<j.h-r -5. ^eL.T, I/— if-<Z)ai:*3Atjqi 
S«$ns^lttcj;oT, llHlBOl/— if— 7x— ;ncj; 

•r). *:te0ii2Tmen;tJ;p{c, v-x^i^ib-sv^tt K 

[0 0 6 4] ifc. *i60!l2O;^ffi<!:^^cCO. 
r *->l'J^fife®i®f^®(0>iJ6 1 iHl B © U-if — 7 X— 
;i'^£;fej:/i5affi«. 3^ni^u-if-{cJ:-:5T, U— if 
-7x-;|/Sr43C:^5<!:, U-if-figltiSoyx-Mi 

TtfTL^pClt;&«^^A^e.T*^. if 
^*tiiS<7SV^C:tfJ. m^5S!lllMh^>>'X:5'-tCt-p 
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[0 0 6 5] -Pti-c. 7K^#iB^4'T-05?^T--;p?&t5 

l^^ofcAyl 0' t o r r*T^'-JpiJ-^#>:^CJ;tjT 
^ etCl 0 0*CJC]!inl^Lfc. :iCD«^ffi$3 0 
5J-«t>;t<D'5, 9 9. 9 9%lH±<Df^mo)^m:fS7.^i 10 
0 0 t o r rST^-^-WS-i^tc^AL. 3 0 0 

[0 0 6 6] g^ic. v-xmrnis^z^i^i-i^ymmco 
^iz^tET^mitmmm i o o nm) tcTt^ei 

[0 0 6 7] ;icD«#^3im^h^>i;x^-^ 1 0 010 
m^mmo^m^f^mm^t^t^-x^d 95 cm' /v • st 

IE) CD^J^tt4. 2W$>-:>rz, K K >agSCDlt^CD 
¥i%tt8 X 1 0' -^feofc, «?#ag©sqiffl*8 0 
0cm' /V- s. XU-^iTj^— ;H<®JE(DS«fl®?£ 
5. OV. K I'-f >mg5tfcCDS«pffl$: 1 X 1 0' tL 
T. 1 0 0fi®«#^4|gh5>>?X5'-<D^t& • ^-^^K 30 

[0 0 6 8] cne(7)«i!ia«^h^>5?:;^^- 

-^X^'--e(±. Vi-rnt) 1 X 1 0" cm-»i^TT*t> 
[0 0 6 9] 
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J; 5 lei — •tf-tt«effl$n«tiJ*&fc^tj<jDT'ft^. -r 
[01] i^-^-7--)i^ntzmmwm(07-^>' \f 

— {7(0'P'L-m. (RAMAN SHI FT, mW 
X 1 0" cm 'T^aS^. 

[02] ^^^Siafe^jsagwL'— if-T=-;p$nfea^ 

felK<D^V>. fcf-i704i,c,vM (RAMAN SHI F 

[03] m^t£.mmmm.<Du-^-7--ji.-^tirzmm 
-^(DH^m^izn-r^itm (fwhm ratio, m. 
[04] m^fj.mmm&aiu—*f-7=:-ji^^tif-zmm 

WLm(0^-7>' if—i7a)7=E)VyT7,BSi^<D^m (4 8 

ocm-'©br-57) (Dm^^mm^'^oi^m (521c 

m" cr)l^-i7) IzMT^itm (I a/l c. t« 

[05] *-5«l^2illh^>v'X;5'-(Dg^^:?^;i,Jgj^® 

■r. : FWHM. mm X/L (L : ^^^-)l^) 
[0 6] mif-^^Mh7>>'X;S'-Of^S*feO50i|^^ 
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6 0 2 




6 0 3 




6 0 4 


• • • y-f hma 


6 0 5 




6 0 6 
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6 0 7 
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6 0 8 
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imi] 



m2] 




SOS 



510 515 520 

RAMAN SHIFT (cm"') 



5 2 5 



^ 1000 




ims] 



1 0 00 - 



i 00 - 




I ooo 



100- 




2. 0. 4 0, 6 0. 8 K 0 
INTENSITY RATIO I a/I c 
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